[The involvement of cytokines, chemokines and inducible nitric oxide synthase (iNOS) induced by a transient ischemia in neuronal survival/death in rat brain].
Inflammatory/immunological processes underlie the survival/damage of neurons after brain ischemia. In glial cells, cytokines such as IL-1 beta and TNF-alpha are produced following ischemic stresses. On the other hand, it is suggested that NO/iNOS is involved in neuronal apoptosis. We here review the ischemia-induced production of cytokine/iNOS and the neurotrophic/neurotoxic effects. It is not clear whether or not the neuronal death after brain ischemia is apoptosis or necrosis. Under the condition of transient forebrain ischemia, however, we obtained results suggesting apoptosis in the delayed neuronal death of the CA1 pyramidal neurons. The time course and cellular localization of postischemic iNOS expression depend on the properties of the ischemic insult. The iNOS induction is detected primarily in astrocytes after the transient forebrain ischemia when the neuronal apoptosis is observed. We discuss a variety of cytokines with neurotrophic/neurotoxic actions that are produced by ischemia or environmental stresses in glial cells. From the neurotoxicological aspect of the neuro-glial interaction, we also review recent findings on signalling pathways of the iNOS induction in glial cells and the mechanisms of the cytotoxic actions of NO.